
(43) mv&'AM b (io) m&'&mm^ 

2001 ^io n ii B (ii.io.20oi) pct WO 01/76078 Al 



(si) mm$mftm 7 : 

(21) mv&mmm^: 

(22) mffi&ma-. 

(25) mmmm<Dmm: 

(26) m%t<&Mowm: 

(30) S^rti 2 -*: 
2000-99669 



H03M 13/27 

PCT/JP01/02259 
2001 ^3 ^ 22 B (22.03,2001) 
B*f§ 

2000 *£3 £ 31 B (31.03.2000) JP 



(71) mmx ±xa>m^m\z-oi^x): = 

MH$tfe3t£5tt (MITSUBISHI DENK1 KABUSHIKI 
KAISHA) [JP/JP]; =f 100-8310 mJ^^FfSfflEACBrt 
— TB2#3# Tokyo (JP). 

(72) 5£liH#;fccfci; 

(75) SBE#/ffl|gAf$fcglZOl*T<7>#-;: tfc* &(MAT- 
MTMOTO.Wataru) [JP/JP]; =f 100-8310 JtUSSB^ft H 



EjtL(Drt-Tg2S3-^HSm«i«=^^ttF»3 Tokyo 
(JP). 

(74) ftIA: >I#&8!(SAKAI, Hiroaki); t 100-0013 
1/^ Tokyo (JP). 

(81) ft^m (MP*): CA, CN, IL, KR, US. 

(84) Jg^g 3 - ° ^'Wt* (AT, BE, CH, CY, DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



== (54) Title: COMMUNICATION APPARATUS AND COMMUNICATION METHOD 
= (54) S8*!8 iUgggfc^tfSHi^jS 



*■ 




». 






► 


► 








► 



00 



O 




I . . .TURBO ENCODER 

22... THIRD DETERMINING DEVICE 

II. .. FIRST DECODER 
13...INTERLEAVER 
14. . .INTERLEAVER 
15... SECOND DECODER 
17... DE INTER LEAVER 

16... FIRST DETERMINING DEVICE 
19... FIRST R/S DECODER 
20... SECOND DETERMINING DEVICE 
21... SECOND R/S DECODER 



1 


► 




DIB 







reading out the produced rearranged pattern column by column. 



(57) Abstract: A turbo 
encoder comprises rearranging 
means for arranging, in a 
buffer of N (natural number) 
rows x M (natural number) 
columns, a random sequence 
produced by use of prime 
numbers; performing, by use 
of the random sequences, bit 
rearrangement row by row to 
thereby produce N random 
sequences; mapping data 
sequences of interleaver-length 
to the rearranged N random 
sequences; performing an row 
rearrangement of the mapped 
data sequences in accordance 
with a predetermined rule 
to thereby produce a final 
rearranged pattern; and finally, 
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w m m 

5 &m»sf 

#f§§ms, ^^dr-v y TWMmtt*um-rz>mmmmz.mtz> h<Dx%> , 

DMT (Discrete Multi Tone) WSM^^^O F DM (Orthogonal Freq 

uency Division Multiplex) WSM^^^K <£ V , $£#<z5;ffiff [I]i§£$rffll' , >;t■7 :f — 
15 KT, ^*Oiiffi3S11»COVTKWi-S„ fcfc^tf. SS (Spread Spectrum 
) ^fflV^fcl£fi|CDMA (W-CDMA : Code Division Multiple Acces 
s) maa^TTtt, JB&*W*©tt«ISr*:#<±ias»Of]jEW*fcLT» 

20 tttfWbftsiStatvcsaiK a**fc8E.B*tL-cv^5iii»>irjE«F-*«>io-eii> 

fiS;^*-riaT?fcSo KSl 9H (a) fcl*SVvC, 1 0 lttflHdtTy 
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2 ti^f ]) — ^"Cfc 9, 10 3IWy^!) 1 0 2 (C J; K) A*V§x.^(E>1i 

■**b#-Cfc3. 1K19BI (b) ttu »io?WflMa»»aJ^-»ft«l 0 148J: 
O 5 ^ 2 amftttJIMB&^'8-ft# 10 3 cDrtg&B^Sr^i-Eitrfo t> % 2 oroff 

JbfH^— ffi^fffl^&M'f^F '«1 0 2-Ctt> ff$8£V 

0 1 (0?|#6tKtBflUB&^F^b« 10 1 co^ajrj; 9 SHEWS fy h3R?!ISr#* 
10 Yfc L 7t 5lS fcf y h Jm : x 2 t > 2 Off ^ttJftjB&&4m&8 10 3 0>&9 
J: 5 4 is? y -ytea«©flMSK-y b*J&IS:W*ft;Lfc%ft tfy h3R5U : x 3 

*2 0BHE*JVn\ 1 1 lttSflMt*: y,£3MHt*: y, 

is ^a-rs^icoa-^-efef), 1 1 2*3^1^1 1 6 ttjqjMS-cfc 9, ii3*sj; 

t;il4(±^y ! 5'!) "9,115 : y , fcSfflHt* : y , 

i-SJW3fe»-C*>5. fc*5* SflMt*: y„ y 2 , y,tt, ^ax-PfbtfrtEflWRir y h 

20 ?R^lJ : x„ %StTy : x 2 , x 3 \Zfc£&<Dy 4 3l— i?**' 

fliflr* : y lk ta«ft* : y»a»fe*3e**bS*fatflMtt?y h : x lk ' roft-tstifcg 
«s: l (x lk -> srgm-rs (kttB#^ij^*-r) . h : Xlk 

fc*S, l^OLe ( Xlk ) B^MBJflM»*r*b, La (x lk ) tt 1 oS&©*H»tMl 
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^*&knTW«i^fc:ii?\ La U lk ) =0ffc5. 
o#*k: x ^y^y-^n 3*3i;TjJ 114 Tfi, : y Ik ir^WMMi : 

5 Le (x lk ) 4r % Slsff^- : y,<©«^Bl»C*»*3*5fc»fc, if £fr 5 . 

^tf>#, JS2 0«*il 1 1 1 £BI«H::» g{f{f : y 

.fcgflMt*: y 3 , &.fct>*&KirffiLT:^fc^1f$R : Le (x lk ) fc»<5v> 
T, *Hfcfc£jfc: L (x lk ') «rJWii-S. ^rLT, ftgtti 1 etftt, 
i:Le (x lk ) Srfta-fS. - o£ % s ?4 V —/< 1 1 7 ICTM^#;L6> 
10 ;h,Jfc*MMlMlrt:, *«rlM8 : L a (x Ik ) i LTtfriBSg 1 COtg-^ 1 1 1 »C 7 

-T5wi:T\ i"9«S0SV^^*gifcil:^aL, ^LT, Jf||J0B 1 1 8 £ 

15 i^^ot. tctk.t£, MWdbBUtifi "L (x lk ') >o" -efctttf, ifcfcWWif 
* h : x tt '*l t«*U "L (x lk ') T'fctltf, fc" y h : 

x lk ' £0 hmj£i-z><, 

5^y^U-/U 0 2<T>®m*:m-rm-?&>Z>o lit, -f^* 0 2ic£ 

®N (IBM: & xm («M: S^it) 7 r fc*5rt3frfc^J©*ft»*. 

25 Sr?T 0 . 

5.' 
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-f>^y-Af : L tlrto =5 1 2 b i t, N= 1 0, M=P= 5 3 (L trt /Ng 
P+l) , flOHft: g,= 2'ibfc^ vyfy^-y: c ( i ) fcfc, T 
5 13C0 (1) sfcCtSteftSfiSSfuS. 

c (i) = (g 0 Xc (i-1) ) modP — (1) 

fc«U i = l, 2, (P-2) £U c (0) =ltt5. 

io brtasoT. v?fyw-yc (i) tt, {1, 2, 4, 8, 16, 32, 

1 1, 2 2, 4 4, 3 5, 1 7, 3 4, 1 5, 3 0, 7, 1 4, 28, 3, 6, 
12, 24, 48, 43, 3 3, 13, 26, 52, 5 1, 49, 45, 37, 

2 1, 4 2, 3 1, 9, 1 8, 3 6, 1 9, 3 8, 2 3, 4 6, 3 9, 2 5, 5 
0, 47, 41, 29, 5, 10, 20, 40, 27} bfe&o 

15 P I Udfet/^Tte, -hlS^y ( i ) fHfiLBs^ 

f^^^-VrCj (i) «r£rifri-5„ £i\ w^T-tt, {p^u)} 
U, (j=i~N-i) } £«T<z>5£ (2) , (3) , (4) 

20 

Qo=l - (2) 

g. c. d {qj, P-l} =1 (fdTt'U, g. c. dOJIdz^Mk) 

■■■ (3) 

qj>6, q^q^ (fc/c'U j=l~N-l) — (4) 

25 

tt^ct, { qj } Hu {1, 7, 1 1, 1 3, 1 7, 1 9, 2 3, 2 9, 

3 1, 3 7} {PpiPO)} tt, (37, 31, 29, 23, 19, 17, 
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13, 11, 7, 1} (fcf£U P I P=N- 1~0) ttzZo 

I2 1ilt ^Wfi^iL^^^ — >- : p Pn , (j) {ca<5Vvr:-7S'fc' V^/** — V 
C (i) &*Jx*h««L«E*Lfctt*, -*-&fc*>, «fiU»^^-^¥ttf= 

* : L turbo =5 1 2 b i t <D*f— $ ^ y \£-^if\^fd^<iyf— *IE?IJft^-T0 
ffcSo IfTgfCT^-^ {0 — 5 2} ft, 2?tn\C7 s -? {5 3 — 1 

0 5} ft, 3frgfCx— ^ {1 0 6-1 5 8} ft, 4fTit-7 :f — 9 {15 9 — 2 

1 1} ft, 5fT@(cr— ^ {2 1 2~264} ft, efrBfc:?*— * {26 5 — 3 
10 1 7} ft, 7??SK:7*— * {3 1 8 — 3 7 0} ft, 8ff 1 iC-r — * {3 7 1—4 

23} ft, 9fTltf- * {424 — 4 7 6} ft, lO^Tlfcl^— ^ {4 7 7 — 
5 2 9} ft, ^rtb^tb^5't''>'^-r5o 

vft, -r&fc)*>, tticttfc-a-r,, 

:/* itctTtl-Z, L turbo =2 5 7~8192bit) {£*3VvC, 

H2 4Bii, IBP I L«r*tpfl6*©*— #«F*»teJ:tJ«^— #^K*««:fflv^ 

fc^OBER (fcfy b^iy— h) #{4ft*H"Eh?fc5„ H^^*39, S 
NR*5HS<*5fcbfc#oTBERWtt*S|ft±i-5. fc<bx.tf, 3g2 40cO«fc 5 

25 V^m^ : w^J S5SNR<DBER^*tUT^^ft-^xS 0 ^{fcftlCV^ 5 £ , 

WO ©BER#i«<*3r£#-«WfcfcfenTVV5. 
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&*5, Mc^^^M^-kti, tckx.ti, Ml smzm-fmn (x„ x 2> x 3 
) <Ok <9 o ^(D, ' l' ©{a^roft/hfltWdtSrV^o Lfci ! ct, 

x,= — 0 010010000 0 — 
5 x 2 =—0 0 0 1 0 1 0 0 0 0 0 — 

x 3 = — 0 0 0 10 10 10 0 0— 

©t'<t©f'-^ (oooo-nii : 4if5'h3y^^u—>'3y) fcatb 

t, 2 56 QAMftotf8 Ify h©t^T©f-^I^LT, W^SrffP r. £ 
20 tdJ&So 

_k|B, ^-#»*Sr«ffl-r5fe*Oii«W»!:i3^TH:, fci: 
*.fi, mi 9H (b) fc*i-«*o^— #^^S«■T•ffi^^fei^TV^5=:>'=*-^ ( 

25 vi»fftiEv^*a[*eas»tt, -t-fcfc>t>, fltaJteBERWttsrWTvafcttv^ 
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5 SrBWiLTWS. 

or<J3*w»ca»a»5fflflra«K:*sv^T, aire*— #«F^fc2^<©tMRK'y 
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-fy? u — /<s©f- ^SJiJSr-vy trysts-?-?' tv^fy^h Huia-vy 

10 /<y7rC, tM^T^JW^y^PJfflL^ ff*ffifc\ mile? 
©1»«tr y h^J^A*$tt5#^ «WB23RittOtfF«^y h*ai©flMW5ilJMg 
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bu±» *%w<n*~7$&^*m\<^xmn7-?*m%-L-tcm&v>B er^ 

t^i>^—^m%^xm^hfh^>^ -sv y ~y«Dmm^m 1 <Dwm%7n-rmx 

10 . Mco^MKDmm^i-mx'hio, $ni 2Hte, mm<dj^mi ©pp i ^^*«o 

-efflv>bn-5--i' v~s<<DmM<Dmm2<D%}mz7F-rmx&><o , &si 
#f§95 ca^s z — 7$w-%mxm v > ibtis-f y —^(ommiD^m 2 ro^gsr 

15 — /<©Hi&(D^fi 2 o^SSr^-rST-fc <3 , fl 1 6 |Hfi % Higro^ 2 <D P P I 
£:t£*<£>P I L%femmcit%i]_tzmX'h<9 , mi 7 AMUf* hSRTII : U 

20 *3VTffiffl$*l/S^*<0^— ^ <9 , SCOURS, g-ff 

^©^-^■§-^T-fflv^fetL5-Yv^y-^^S^i-ElT'fe«3, ^2 2 HI 
tt, — ^n^X-m^bthZJls?}) — '<©*&»Srii*-t-B"t**> 0 » SI 2 
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&m * njs-rs fc&cDft& mum 

UM<nWM l . 

(DUh-^-io^r) <DMj£%:7frrmx*-ab<9 , SMffliai, g? 1 HI (a) ^HJSOJl^ 
(c*J»ta«F*S«5«j«*3Si-HTf«>0 N 11^ (b) 3flJ*|iat<07MBK*j»t<5|K 

Ml HI (a) ©«F-g#U::fevvC s lfiSSOtnEHF-JJ-fc L-C*— #«F-S-* 

fco, £ *.ti » 9 —^m^m i 2 tf y h roif « f y h © A* tc» IT, 
2^ KoflMS try hfc 2 try h©5CStry htSrffiAU &fete» ddT-fi, 
20 a«Mte*5^T4HlMSfcry hfc^3trjEI62j;6«$— fcfcS J: o K.. #5C*K-y 

— Him (b) ©m-WCjoVvC. 1 1 (4gft{f : Ley (taoSfl 
ft-§-:y«. y,. y.K*BS) *»b*rtbfciej*:*J|Cffl-*-5» 1 ©£*»-(?*> 5 s 1 
2*5j;l*l 6 fcKjgjSST?* 13 , 1 3*5^1^1 4^ >^ y—^-CfelJ, 15li§ 
25 {?«•§-: Ley («3*©SftflHg- : y„ y„ y b K:ttS) a»e>*rtfcfc«ifc&*ffi 

i-3J&2©tt-9#T*>?K i 7 r«*-f y — 5 . 1 8 ra# 1 ©tt-s* 1 
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5 *>9. 22BLcy if * : y„ y 4 -fcfflS) «rW*l£UT5cOfflf 

3^^KcDa6*ttf^S^EIBB^^:S<5V^rflI^^cRKi-5o DMT (Discrete 

Multi Tone) ^aw^SSr/B^T, f*— ^ilffSrfT 5 ^TR^t^ i^/HIlt * 

SrfT 5 AD S L (Asymmetric Digital Subscriber Line) iMf^S;* jo<£t^HD 
SL (high-bit-rate Digital Subscriber Line) M'fW^'SC^cO x D S L3fg^ 

sas&So 7^fc\ cn^seti, ansioti. 4 i 3m^^^xm^t^thX 
in£ 0 #*Ji^»tt©RWK:ov^tt:, fci^tf, ±EADS L^aS^r 

MUX/SYNC CONTROL (eitS S) 4 1 KX&Mit^ #3tft £ ^fc36fS 7* — 9 \Z 
M # is? is*/ 4 y# (C R C : Cyclic redundancy chec 

20 UCtBS) 4 2, 4 3(rTlR5 4ftliJffi=«— KSr#*DU £ btc, 7^-17— K^i 7 
— 3U^*>3^ (SCRAM&FEClCfSS) 4 4 N 4 5 ^TFECfn- K^WOfci 

4 9»CS5*"T?»Ctt200ftK* s &5s — ott^V^y— ^ (INTERLEAVE) 4 6 
25 aS*^*Jx5^V^ !)^Kf^y7r (Interleaved Data Buffer) MSS"C 
ho— &\i<4 is 9 3&VV7r~ * ^/^7r (Fast Dat 

a Buffer) fi&fc-Cfc 9 , r^"CJ4. ^ V* !J -^g&fi 1 5 <Y >^ y — ^ 
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h=i>v*— ^ (RATE-C0NVERT0R t£*@=S) 4 7. 

4 8 \zx u—h^ ^y<— b#m&m<\ h-yt^yy^ (tone orderring 

y (CONSTELLATION AND GAIN SCALLNG MfBM5) 5 0 |CT = > a 

^T^^Srffr&l^ JS^iS^— y (IFFT : Inverse Fast Fourier trans 

-fy/^M7 WV/ > y T y7r (INPUT PARALLEL/SERIAL BU 
10 FFER^tB^) 5 yai^tft«0^7 Wl^— ^Srv-y T/^f— 

*U T^ny?T2^y*/is?/T4*J#fr—Tl-uyzi^s<~-# (ANALOG PRO 
CESSING AND DAC^ffiS) 5 3 fcT^ S?^/VjftJBSrT^o ^gE^C^U 7 

15 *5^T, KfB*-?tt:, SAT?*— * (W^CD^ff^-^) Kl*tU T-^o^n-fe 
jy V^^/T^-n tf—'T 4 v^A-=i (m^O ANALOG PROCESSING AND A 

'MftJgfcSElftU ^ K^V^^if (TEQ^fg^) 1 4 2fcrCH#KK!H*K 

^y77 (INPUT SERIAL / PARALLEL BUFFER iCffiig) 14 3 tTV 
37^ y oi^^gp (FFT : Fast Fourier transform 14 4 ^TS5i$^— y 

V— > 3 ^-t* =r— ls*fr<— y (CONSTELLATION DECODER AND GAIN S 
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CALLNG \zmm) 1 4 6&£T$ h — ?V (TONE ORDERRING fctgHS) 1 

VII T/V-r— <?\Z.M$k£frZ>o V — hay^-^ (RATE-CONVERTOR 
ffi^) 1 48, 1 4 9»Ci51^— h=J^— h^LS, ^V^y— ^ (DEINTERL 
5 EAVE(C*IS) 1 5 OiaSf'f^!/-^!, 7t!7-Fx7-a^'>a 
V (DESCRAM&FECWf^) 151, 1 5 2 1 i 5 F E C&Sfci^f^^ 7 V7* 
^WtfljSL *3<tt^1>-^'^ y y tf^stf^issCf-^yt? (cyclic redundancy chec 

Mdfaig) 153, i 5 4\z&&mmK&fe^<D%mi>mt>th. McHM^tc^/u 

f-fVy ? ay^n —A- (MUX/SYNC CONTROL (CffiS) 15 5 ^bgit 

10 f-^^S4$*l5„ 

<D>£8StM)Sx-, Z.<D2o<DM$&*m^rtZ>Z: S/cte^O 2OC0SS& 

5 0 fetu 010 (b) (OTtaW, ±|Bafll*K:*i«-5 = ^ 

. ^ l/-7a yfa-^/^y^^r-i) v^l 4 6{cfi:fi#H-bix5 0 

£it, **»©3B«»c*stts«p*» (asm*) *5.fct«irt« ©»f^ 

20 &mm£i,t£tf'oxmmcmw-r?>o si\ ma (a) Ks*-t-w*B«>BM£K: 

OV^-Cifcl^-rSo **SS<^^"C-[4, (QAM : Quadra 

ture Amplitude Modulation) t LT, tc t xJi> 1 6 Q AM;£5££rSUB-r 5. 

LT*-##^b«rSS^St&^fiffc»ft!K MiM (a) t^-Tipt^ T 
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f4@ (a) #4$BPSK (Phase Shift Keying) ^©{I^iaST fc 
9 , ( b ) # 1 6 Q AMCfrsSroff ^iaSt?fc ( c ) a* 6 4 Q AM^S^ff 

fib 5 samm-ch:, 19 it^t'y (mm 

(IMS] (a) (b) (c) fcftS) fcifcvvcfc. SflW9*/Si»c*t>iavN4jS;© 
Ttt2tfyh^, (0, 0) (0, 1) (1, 0) (1, 1) ffcSit^ 

a s ^b1-5Wi£te©*£v^©^©J;&^y McoVTfi, *©£*cWl!rct±tf; 

»tJtttbT % *i|C*Sr*i|iKil!!l»fSii*-r#S. 

IS 10 (a) K»t?-#ff9# 1 OlWlco^tRBt 5. fc. 
a) 25^— 5j?«F*Bio^n y *«/*&ij*-}-B|-e*>& % fg5E (b) jPffilftftlB. 
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$51 (a) 3 lttflHRlfy fraHai&teSi-SaSflrf*—* : u„ ' 

5 (Dv*— : u lt> u w Sr»a*4ff-M5LT5C*9*— ^ : u b £atfr*-5jJJ2 ©Wi 

bytftft-x-* : u. i . m 2 ©swwiBiifta^-wbs 3 4 o^at * 

P^^y— r^teaift©^— ^Sr«F*^bbfc *£ttB*H©Jl*5) % 

10 ft^-* : u b ir, ^ttJ*i-So 

Sfc, $5111 (b) fc^?|»ttlMWBi^Wb»fc*5VN-C^ 6 1, 6 2, 

6 3, 6 4 fialffi^T'fc K> , 65, 66, 67, 68, 6 9 «AD»^T?fc-5o CI 

mf— 5> : u 2 (^fdteT*— * : u u ) 1 7 - ? SftfcJE*?*— * : u„ 
15 (SfcttJE*?*-* : u b ) h^HmmtW^ 2tl©JOf^6 6 A^l^tb 
5^1^-^ : u, (SfefSf-^ : u 2t ) £3I9E#6 1 ©fflTJ £ «:flD*ttl;& U 
3»&<DJP»B6 7*S % A^^ttS^f-X-^ : u, (Sfcttf*-* : u 2t ) £i£ 
fffir-* : u 2 : u lt ) i»ffi»6 2©ffl*t*ilUittlAU 44S: 

B©JnfS#6 A^^ttS^'r-^ : u, (*fcr±f*— ^ : u 2t ) tiUff-r 
20 : u 2 (Sfcfi?*— * : u lt ) £jIM^6 3©tBAi7^-KA5'^^fc5C 

: u 8 (*7t«5C*^-^ : u b ) t Sr*P^W* U Jfcl&gKroAlIlHg 6 9 
A*§*L?)^ftx-^ : u 2 : u lt ) t W£&6 4 ©Htfjfc * 

m»u mmmzTzs?*-? ■. u. (jce?*—^ .• u b ) zmij-tz. 

25 ro^im^- ^ :u,tUj <D«je»*#*&- \C ft 5 «fc 5 |C „ =§-%* fcf y 1- (C*5 6 
j£**««r*&--flSi-5;/fc«>fc, fct^^ SHIt*— * : u 2 £, ft 1 Offiftftffilft 
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3&&&-%r<i£&3 1 fdfcft«7jn3Mi6 5, 6 7, 6 8, 6 9 (S? 5 13 ( b ) 
) tCAAU <<°*9y—-fWtBt&.<D¥—9 : u**, ^ 2 fiOS^m^*^^ 
*<b»3 4fc*S»t5Jp|Mg6 6~6 8{CA*U — W»"f~9 : u,^ AT 
1 (OffWMttJKK&^NF-iHbH 3 1 tc*stt3inJH§ 6 6 ~ 6 8 teAA U 
5 y-T'^^tOx-^ : u It «\ *2©?¥^ila«»a*«F-»fb»3 4Rl*J»tS 
*nJH*6 5, 6 7, 6 8, 6 9K:A*-T5ri:T», aifllf*— * : u,©3R?IIi:ai 

io *im t * ?> „ $ & c mm? 1 —? .• u , ©jr^i©^ t mm?*—?- .• u 2 ©jrjh© 
<b^3 4^<DraT-Atv#^5^ir{cj;«3, Simm^tzmm?—? ■. u,^,© 

*33, SffeHtt* (b) OS»«S|B|>aBi^^fc«tBI— ©W*«r* 

b) fc^^tt«J*»3i*«F*{b**\ jg6BO|§IIMft&fCll*K*.ft:»6-K: 

»6HfC^S»MIU(»a^-9fliBK:a3V'»T, 71, 72, 73, 7 414' 
ilffiSTffc 9 , 7 5, 7 6, 7 7, 7 8»*DP||»T*>a. £ ®£#ft|ejfcE&& 

20 «F*fU»tts l«B<DJn3H§7 5#, A^^tbS^fT 5 -^ : u, (*fctt?*- 
* : u 2t ) i®i^7 1©^i;«ai?]U 2»B©jQj*B7 6ji^ A#£ 
ttS^-r—c? : u, (*7t«x— ^ : u 2t ) tm^f—9 : u 2 9 
: u lt ) fciS3a6»7 2©fflAfcSrJDlHH*U- 3 9t 1 ©JD^&g 7 7 *K A^Sfr 
5a*4f:r— : u, (titc^—? : u 2t ) £iIB#7 3©ffl;fc£:7-f — hv<?^ 

25 Snfc»S»7 4©WAi:Srlni3lffl*U *»«©JoJH» 7 8 «s % A*j£*L5it 
«7*— * : u 2 (Sfctt?*-^ : u, t ) i:iBai»7 4©ttJAtSrJP»U ***«>K: 
TCS^— ^ : u„ (TCS-x— ^ : u„) SrtitfrrS. 
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orc« mim (b) {w^-^-a-§^^oi^)m-o^^T^-f-So *jsafc© 

JgtB-CttU #HnlC3KaiHS!Ri (QAM) tLt, 7ttx.tf, 1 6 QAM^Srgg 

5 SrifHSU flllOJiffilfy hKoV^tt, S^It*— * SrJS 3 2 2T*5I¥lj;t 
-*-«£&K:J:»J, 7n^^x-^%*iS-f"5o fc«U SlfffLcy : y 4f 
y s , y 2 . yp y.. y^** *;fr^NlfrK$ifffffl!l©tttf7 : u 4 , u 3 , u 2 , u„ u„ 

SffffifLcy : y„ y„ y„, y b SrgrtSSlofc^— J|?«WT?H:, 
10 JSlOfltWBl gflffifLcy : y 2> y„ y.*Jftfck|U 

■»*»fe«t3e$*t«flMllfcry h (Tcro^fx-^ : u Ik> u»»C*flS) :u lk ', u 
» ' ©*ttfcfc*Jfc : L (u Ik ') , L (u»~) (kfi^J^i") „ 

-tf£t>h. u a dS0?fc5?t$(c*li-5u a iSl-!?3b5**i:, u, t 

15 P$<£>fH,9§T?«: x Ulk , UjOI <fc&i|U£u k <blffI>\ u lk ', u/ortWu 

fc«U flUE (b) K*5V^ Le (u k ) WtfMMMRS:* U La (u k ) 

itm fctxfcf. fE»)OS:^C*^fflt^-^gS (MAPT^=fJJXi=. : Maximu 
20 m A-Posteriori) 2*83 (/^tbSd tixtf, fE*P<© tf^ ^#HSr 

1 5{c5ti-5^a5lf^ : L e (u k ) SrlUM-a. fcfc'U 1 El g <0«-§-(C*5V^ 
-Ctt, ^iifJlf^S^ftkftTV^^fcfc, La (u k ) =0ffe5 o 
25 o#*^ s >f V* D — ✓< 1 3*5<fcT*i 4T»I4, Sfllfll-9-L c y ir^gPlf^ : L e 

(u k ) ic#L-cflr*©3fe'«»Jk.«rff5. M2<vmJkmi 5t*it usi 

liBWKc, 3*flMt*Lc y, *JAt«bK:jmiLT*«r^*l(H»«: 
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La (u k ) M£-5wr, *«bfcftJfc: L (u k ') «:Jiaj-f5. 

AllMil 6 m ftUHIl 2.tRiC, *WWS : Le (u k ) 

• «:La (u k ) i: LT, ItulB^ 1 <7>g-§-3§ 1 1^7^— hV<y^*ix5. 

U Jtl/T, »1©*J£»1 8 33j:l«R2O*|fe#2 0*s. d 0*f^±^Jt{CS 
r5v^«*©W£«:fTV\ fcfc©ja&«7*— *«r*iJfei-5 0 JWW&lcv^ix fci 
*Hfcfc&tt# "L (u k ') >0" -efctttt, jftgflHSlfs'h : u k '£l 
10 i«U "L (u k ') SO" T-fcftS. #t£fi$Bfc*s> h : u k '*Ot«f 
5. &*S % c y : y 3l y 4 -fcoi, vtfS, ^3©W£ 

^22 Srfflv^-CflSWft*^*. 

f 1©R/Sr="-^1 9*5iU!i20R/STn-^2 im Bf 

rci-e, iioR/Sr=^i 9*3J:tjH2cor/s-x=i— ^2 nc£Z>h 

20 LT, 3o©^Srfcif5 0 J|Sio*jSi:L.T«:» JR1CD!W^»1 8 

Sfcli»2©«e#2 OK-ct>i©aHtf s '-^^it36*ix5»tc % l 

©R/Sf3-^19, ^7tt±^2CDR/Sx='— y 2 1 ^ Ji^—©^ 
25 »**:fflV^TSWE^Snfcl>i0^f*— ^©ISOirjESrffVv J: 
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asr»T£-e\ tut, y- Kyn-e>^#^v>Tifne*t*^^t>i(7?iiift 

rci5lc. Hi (b) fc*+tt*«Srfflv^*e-H:r4, 3Emfc5<©£flKls 
Sfc, IlOR/Sfn-^l 9*5it?l2»R/Sf3-^2 1 SrfflWCiS 

25 K-yhcn?-i — h) «M4i, f^©*-###»«:EV*T^?W«:«-3-L 
5c fcixlt BERS:fflvx-C^-#«H|-©ttlB«:*!llWi-<5»S'» **-#«F-JHft 
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'2' *5<fctK '3' ti)5t©^^-y|lfcfc-3t^-/f^ 

iff 7 043 i tffg 8 HiCtt It 5 Jfc|i&fftf&«£> „ ft/J^s 5 # < > 

m ^ -7 n T «*© B E \ JR 1 BS fc^l"* — #«F*«Otti6©*iS . 

*BER«rteSr#*. 
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W-CDMAI^iS^TIt ^fy^y-ztiLT, — flgSt)^ PIL 
©•vs/fv^*— fT*M!fcfc:» (g 0 Xc (i-1) ) modPfo->7 

: L tot0 =5 12bit, N=10, M=P = 53 (L turbo /N^ 
P+l) , JHttHS : g,= 2iU ■vt/trisysifi — ls: c HtftfcLfc* (1 

•e<0«S*» Ty^W- >"C«\ {1, 2, 4, 8, 16, 3 

2, 1 1, 2 2, 44, 3 5, 1 7, 3 4, 1 5, 3 0, 7, 1 4, 2 8, 3, 

6, 1 2, 2 4, 4 8, 4 3, 3 3, 1 3, 2 6, 5 2, 5 1, 4 9, 4 5, 3 

7, 2 1, 4 2, 3 1, 9, 1 8, 3 6, 1 9, 3 8, 2 3, 4 6, 3 9, 2 5, 
50, 47, 41, 29, 5, 10, 20, 40, 27} kf£Z> 0 

ppite*svvctt\ ±ffi-7j'try^^->ci:, ffUMfcK:, (g 0 x 

c (i-1) ) modPfo, -ftefr-h, trUMttfcU 1, 2, 4, 8, 16, 3 
2, 1 1, 2 2, 4 4fo, h-tZZtX'^v hOAtu#X.Sr^TV\ j fr<E> 
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•7 2/ — VC J Sr*-r0T-fc5 o j =o~N- 1 <ff 5„ 

* : L turt0 =5 1 2 b i t<D?—?&^y¥ls?]^tc.m&<Dy £ --#W&\$:7Fl-Wl 
T-fcSo rrt-a, lfTStx— ^ {0 — 5 2} £r v 2ff BfCx— ^ {5 3-1 
0 5} 3ff {1 0 6 — 1 5 8} Sr. 4 : fi 1 gi^7 :? — ^ {1 5 9~2 

11) t 5fTg(C^— {2 1 2—2 6 4} £ s 6 ft SfCv*— {2 6 5 — 3 
17) i Ttf^\Zrf—$ {3 1 8~3 7 0} 5r s 8nni^f— # (371-4 
2 3} £\ 9ft&\Zy*— ? {4 24—4 7 6} I onBlZy*—!? {4 7 7 — 
5 2 9} ■tiXiP^s'tr^^-f «. 

Ml 2ifi, 3fcSteKO7E*tR05PP I £t£5fecoP I LSrjyMtteJttfeLfcB-Cfc 

5. fc*S, r^t?VN5fB-9-^mS/hEg«l (1, x) NXM(75^5/7r{C43 

•J 

T-> y TVMdofttf feyf V* y —7^—$ (^4>rolHJiJ^ 2-0^(75^—^ , *fett 

fe«9o^<D^-^i:(7?fB-§-^rero*/hEg@|^-e|llS{c|a*$^xTVN5o *fe, V 
a r i a n c e (^fete Normalized dispersion ir^3g,£ix<5) 7 l/-?J*1&. 
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5 "BJtgT'fcSo 
USSW^IB 2 . 

1130, f 140, doit/Ml 5 0«\ 3?5E] (a) (C^-f ^— 
JBV^ftS'f V* y— '<3 2, 3 3O^ig(?D®fii2<75*0 ! a ; Sr*-rBlT-&5 o £ CI 

■f-5. 

*nM<DMm(DFP I Mu JWT© 3o£>^£t>o 0 
15 Srff5 = 

rrt, gC'C >^ y p p i ©i&fiste-ovvciftw-rao 

-f^y-/<ft : L turto =5 1 2 b i t, N=10, M=P = 5 3 (L tuAo /Ng 
P + l) , fltt&Bt: g,= 2tU 7y^^-y: c Sr. iffi&bfcst (1 

■^cd*§* % vylfy^-ycft flftfe&J:tf3gliro&16lin** {1, 2, 
25 4, 8, 16, 32, 11, 22, 44, 35, 17, 34, 15, 30, 7, 
1 4, 2 8, 3, 6, 1 2, 2 4, 48, 4 3, 3 3, 1 3, 2 6, 5 2, 5 1, 
4 9, 4 5, 3 7, 2 1, 4 2, 3 1, 9, 1 8, 3 6, 1 9, 3 8, 2 3, 4 
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6, 39, 2 5, 50, 4 7, 41, 29, 5, 10, 20, 40, 2 7} tft 
l5!lfo^7 htiwi-Ctfjy h <£)Atvg^£tf V\ j ff^-e 5/ \?isjfs<# — is 

* : L turbo =s 1 2b i t o-x— ^sr^^fcrv^Lfc*^^— ^mm^-rm 

T-fo5 0 ^^TU IfxBfcT*-* {0-5 2} 2tf@fc^-^ {5 3-1 
0 5} £ N 3frg!<Cy*—<¥ {106-158} £ x 4^ff g^T^— ^ {15 9 — 2 
11} SfxBtex— * {212-264} £\ 6tf g^^— ^ {2 6 5 — 3 
17) 5:, 7?tS(c-7^- ^ {318-370} 8fTB{c-7 f — 9 {3 7 1 — 4 
2 3} 9frB»Cl7*— 9 {4 2 4 — 4 7 6} 1 OfTS t^T*—* {4 7 7 — 
5 2 9} *r, 

-^ ? iB^J^^^t5*^TOJra#^^clLTv^2> 0 ^tt, ppim feriEbfcafe 

Ml 6H»4^ *SfettOJgtt^PP I ttfefeoop I LSrS»«)fcJt«b*:Bl^a> 
5 0 **5, ^r-CV^5fll*jftlID*/MEHi (1, x) ift, NXM©^y77C» 

2, x) £J3\ N XMO/^ 3/ 7 7 lCfeVNTt»telCt©^b)BCftK»*tti L 
XisVTM^W±4 is? V — -fr— ?co^(D Sfi^iJ ^ 2 o^fc (D x — 9 , 

a r i a n c e (4 fctt Normalized dispersion £a?3g£;ft,5) 9 V^Att 
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gM&i&m 3 . 

10 y^y-/<33W-ew flt-g-Amsitta* o Lfc#o-c, fci*. 

•SrStttSitKlfca. *St*©»tttt, f 5gl (a) KS%i"J:5ft2 

15 

sit. *mm<Di&m<D'( v -^©i&fi^ m-m<Dmm kojwj 

x.Mf» IS^lf y h^iJ : U 1 £\ -fy^D — 3 2 l*l©N XM^ y77©lfT@, 
20 2fTB, 3tTS, -, 1 OfTl©IHlcSfe'*» IBJII*KU AHRfcTy h^'i : U 2 tr-T 
^y-A3 3rt©NXM/<j'7r05fi 1 l, 6fr@, 7??B, 4^f @C0WI 

*»e>iHte«itai5^tH-f 0 

25 S&17BB:, JiEOJ:5K % ttf|»l*y r3Ry« : U 1 k tiMStfy bJR^U : U 2 £ 

omm^snt l^^©, ui £U2©{t^p^^£^-rEi-cfc5„ 

*38K©?KiBfc*sv ^tlt uiiU2i ©Sggt£: sfrfc Ufc*&-«»*-i»* < , * 
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<zm ]) —/«DmMW.*7F-rmx'h?> 0 r^-m, tt^fc* y vim : u 1 tit 

3*J : U 2 t roi--<TOSgilSrfe t fe, $ fete, • ; eoSggife«i-'<T©tt-§-F B 1SgS6 

#fc*Sft'f y *>, AMR if y h^jraw«-§-^ra^sisr+^ 

15 *ti8&i\ ^jgo^2ro-r y— ^teiiffli-srtfcur'bivNU 

£fc, 2f:|llfe«0?^Sg{c:*Jl'>t;tt. 2^®Eoif$gtf h^iJSr^v^ y — y<3 2 
rt©NXM/^y7T©»45ff&iB111-5r i: t Lit*, ;i;h,fcRfei\ 

20 ceil, &^wz&<Dm%-mvmi£{iLm*-fbi-ztki,xh^\ 
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of WlSBJt itill 7fc£;Ui, ff$&t^s> h^iJ : U 1 tmmv y : U 

siapri6>&aflr^s«r#a rtms, £ v % 5 at***-*-*. 

5. 
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5 K3d±©f«ffiBrtBtt 

£AJbOJ: 5tC *3B85lca»d>5ii«»«iSJ:a«flr^rfett % DMT (Discrete 
Multi Tone) gRfffll^S^O F DM (Orthogonal Frequency Division Multipl 

io ftf-Sb-O^,, 
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ft * <D ffi, ffl 

io UMBOS' tfv^*©9*-^3R?!l»c*J»t*fTIID©7JT*A.«r, BffcOfcftlteUfc 



20 we^ 

25 tfy/u 
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N (g&ft) firxM (g&ifc) m>'<y7r<e: % «fk*«v^T^**i,fc7 v 
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^#£f r b b T 5 ii«*-ffi„ 

mm 2 ^^ott ^ t* v y ^mcDm^mmm^ o t * t> & v •> * 5 ^tL-mtfc 
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